
STOP 



Early Journal Content on JSTOR, Free to Anyone in the World 

This article is one of nearly 500,000 scholarly works digitized and made freely available to everyone in 
the world by JSTOR. 

Known as the Early Journal Content, this set of works include research articles, news, letters, and other 
writings published in more than 200 of the oldest leading academic journals. The works date from the 
mid-seventeenth to the early twentieth centuries. 

We encourage people to read and share the Early Journal Content openly and to tell others that this 
resource exists. People may post this content online or redistribute in any way for non-commercial 
purposes. 

Read more about Early Journal Content at http://about.jstor.org/participate-jstor/individuals/early- 
journal-content . 



JSTOR is a digital library of academic journals, books, and primary source objects. JSTOR helps people 
discover, use, and build upon a wide range of content through a powerful research and teaching 
platform, and preserves this content for future generations. JSTOR is part of ITHAKA, a not-for-profit 
organization that also includes Ithaka S+R and Portico. For more information about JSTOR, please 
contact support@jstor.org. 



REGULATION IN VORTICELLA. 

E. M. RUNYAN AND H. B. TORREY. 
(From the Department of Biology, Reed College, Portland, Oregon.) 

It is a fact well known to students of regeneration that one 
part of an organism may exert a measurable influence over the 
growth and development of another. This has been demon- 
strated for many of the Metazoa under varying forms. The 
removal of the head of a planarian liberates, as it were, the post- 
jacent tissue, out of which a new head is fashioned. Among 
macruran crustaceans, the loss of the larger chela of an asym- 
metrical pair has been shown many times to be succeeded by an 
accelerated growth of the smaller chela and a subsequent retarda- 
tion in the' regeneration of the lost chela so that, in the presence 
of the small chela grown large, it remains the smaller of the two. 
Finally — not to multiply instances needlessly — when a short 
length of the column, with hydranth, is cut away from the hydroid 
Corymorpha, no development beyond closure of the wound occurs 
proximally until the hydranth is removed from the distal end. 
In this respect, the behavior of Corymorpha may be contrasted 
with the behavior of the planarian, since in the latter the presence 
of the original head on the anterior piece does not inhibit the 
development of a tail posteriorly. The hydranth in Corymorpha 
appears somehow to inhibit, in short pieces, even the development 
normally to be expected at the aboral end. 

Among the Protozoa, instances of this last sort seem so gen- 
erally to have escaped record, that we have thought it desirable 
to describe a similar domination in Vorticella sp. of one part over 
another. 

When Vorticella divides, the fission plane passes approxi- 
mately through the center of the organism from oral disk to a 
point immediately to one side of the contractile stalk. Of the 
zooids thus formed, one remains attached to the original stalk, 
while the other swims away by means of cilia which, during the 
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last phases of the process of fission, have appeared in a circlet 
near the aboral pole (Fig. i). 1 

Why do such cilia not appear on the stalked zooid? 

It may be noticed in the last stages of fission that the zooid 
destined to become free retains its connection by a slender proto- 
plasmic strand with the body of the stalked zooid, not directly 
with the stalk itself. This fact suggests what has proven to be 
the correct view, namely, that cilia which would normally develop 
on every individual are able to show themselves only when 
sufficiently isolated physiologically from the stalk. Such isola- 
tion exists when the connection between the separating zooids 
is reduced to a narrow strand. 




This view was reinforced by the familiar fact that, upon 
becoming attached to the substrate, the free zooid gradually 
loses its cilia as its stalk develops. In the normal life history, 
then, aboral cilia develop in isolation from the stalk and disappear 
with the development of the stalk. 

The test was applied by cutting a stalked zooid quite away 
from the stalk. This was accomplished under a binocular, by 

1 The figures have not been drawn with a camera. Their scale varies somewhat. 
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means of a sharp dissecting needle. A typical case is shown in 
Figs. 2-8. Soon after the cutting, the zooid (Fig. 2) settled 
down on its oral surface. In an hour, cilia began to push out in 
a circlet near the aboral pole. They elongated rapidly, and 
began to beat around the oral-aboral axis (Fig. 3). The oral 
disk turned in upon itself in the manner characteristic of the 
normally free zooid (Fig. 4). One hundred and five minutes 
after the operation, the zooid swam away (Fig. 5), indistinguish- 
able in every respect from the normally free form. After five 
minutes of active locomotion, it came to rest on its aboral end, 
became attached, and unfolded its oral disk (Fig. 6). At once 
the stalk began to grow and the aboral cilia to disappear. In 
ten minutes no aboral cilia were to be seen (Fig. 7). Two hours 
and a half later, the organism appeared as in Fig. 8. 

The development of the stalk appears to be dependent on 
contact at the aboral end; while the development of aboral 
cilia is conditioned by physiological isolation from the stalk 
whether achieved experimentally or by a narrowing of proto- 
plasmic connection in the ordinary course of fission. 



